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Abstract
Objective—The very early engagement in bulimic behaviors, such as binge eating, may be 
influenced by factors that dispose individuals to impulsive action as well as by factors that dispose 
individuals to depressive symptomatology. Using a longitudinal design, we conducted the first test 
of the simultaneous operation of both risk factors as children transition from elementary to middle 
school.
Method—In a sample of 1,906 children, we assessed risk for impulsive action (negative urgency, 
which is the tendency to act rashly when distressed, and eating expectancies, which are learned 
anticipations that eating will alleviate negative mood) and risk for depression (negative affect and 
depressive symptomatology) and binge eating behavior at three time points using a longitudinal 
design: the end of fifth grade (last year of elementary school: T0), the beginning of sixth grade 
(first year of middle school: T1), and the end of sixth grade (T2).
Results—Both the impulsive action and depression pathways predicted very early engagement in 
binge eating: each accounted for variance beyond the other. Mediation tests found that T1 eating 
expectancies mediated the predictive influence of T0 negative urgency on T2 binge eating (z = 
2.45, p < .01) and that T1 depressive symptoms mediated the influence of T0 negative affect on T2 
binge eating (z = 2.04, p < .05).
Discussion—In children, elevated levels of both negative urgency and negative affect predict 
early binge eating. This finding has important clinical implications because there are different 
interventions for the two different risk processes.
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Introduction
Binge eating (consuming unambiguously large amounts of food in a discrete period of time 
while feeling a sense of loss of control),1 along with other eating disorder symptoms, are 
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often present at the beginning of adolescence (e.g., Ref. 2). It is important to develop risk 
models for children this young because binge eating at the beginning of adolescence is 
highly predictive of adult bulimia nervosa (BN) and anorexia nervosa2,3 and is associated 
with a range of physical and mental health problems.1,2 Research suggests that there are two 
different risk pathways for binge eating: one characterized by a disposition toward impulsive 
action and another characterized by a disposition toward depression. The intent of the 
current research was to conduct the first tests of (a) whether both pathways are indeed 
present, and present in children at the earliest stages of binge eating behavior, and (b) 
whether each pathway predicted binge eating over and above the other. We next briefly 
review each risk pathway and then introduce our model test.
Impulsivity Risk Pathway
We used the trait of negative urgency, which is the tendency to act rashly or impulsively 
when distressed, to measure risk for impulsive action. This trait appears to play an important 
role in risk for binge eating4 and for other behaviors characterized by impulsive acts (e.g., 
Refs. 5 and 6). For individuals high in negative urgency, rash action when distressed appears 
to help manage negative mood through avoidance or distraction.7 When a wide range of 
impulsivity-related traits were considered in a meta-analysis, only negative urgency had a 
substantial relationship to binge eating.8 Changes in levels of negative urgency are 
associated with changes in BN symptoms,9 and negative urgency concurrently and 
prospectively predicts BN behaviors in elementary school-aged girls and boys.4,10,11
The Acquired Preparedness (AP) model of risk describes one transactional mechanism by 
which negative urgency results in binge eating.4,6,12 According to AP, children high in 
negative urgency are disposed to act, often in rash ways, to alleviate distress. When these 
children are exposed to learning experiences that involve eating when distressed, they are 
biased to form expectancies associating eating with distress relief. This expectancy, in turn, 
increases the likelihood of binge eating.13 Thus, negative urgency predicts future binge 
eating through endorsement of eating expectancies. This process has been shown cross-
sectionally in the fifth graders10,11 and prospectively in early adolescents.4 Although this 
risk pathway involves relief from distress, it does not involve high levels of negative mood or 
depression. These children are not particularly distressed, and the AP model holds while 
controlling for depression levels.4 The distress simply reflects a dip in the adolescent’s 
routine affective fluctuations.
Depression Risk Pathway
A second pathway of risk has identified negative affect and depression as risk factors for 
early onset binge eating. Negative affect has consistently been associated with eating 
disorder symptoms.14 Major depressive disorders frequently co-occur with binge eating 
disorder or BN, and there is evidence that depression predicts eating disorder onset and loss 
of control eating in adolescent girls.2,15 Moreover, elevated depressive symptoms, but not 
anxiety or anger, predicts binge eating onset in longitudinal samples of high school girls16 
and college girls.17 It thus appears that individuals who are high on negative affect are at risk 
to develop depressive symptomatology, which in turn increases the likelihood of binge 
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eating. To date, however, no research has been conducted on depressive symptom-related 
risk pathways in children as young as fifth grade.
The Current Study
The current study has two primary aims. The first is to test the two risk processes 
simultaneously to determine whether each has incremental predictive power over the other. 
Past studies have only investigated each pathway in isolation; therefore, it is not known if the 
apparent presence of one pathway is really an artifact of the presence of the other. The 
current study is the first to test them conjointly.
The second goal is to conduct this test in youth who are making the important 
developmental transition from elementary school to middle school. Middle school children 
encounter larger, more impersonal school contexts, and they experience a new level of 
independence from their parents.18 Even if they have not experienced pubertal onset 
themselves, many middle schoolers have, which contributes to a setting in which the needs 
and drives associated with physically mature bodies are manifest. For these reasons, this 
transition has been described as a potential turning point in development,19 that is, a period 
characterized by significant behavioral and developmental change. Additionally, because 
early disordered eating is highly associated with later diagnosable eating disorders,3 the 
prediction of this behavior from characteristics of elementary school children helps to clarify 
the developmental risk process and could suggest appropriate ages for preventive 
interventions.
We used three different time points to test the two pathways during this transition: The end 
of elementary school in fifth grade (T0), 6 months later at the beginning of middle school in 
sixth grade (T1), and 12 months after baseline at the end of sixth grade (T2). To our 
knowledge, this study is the first to (a) test the depression pathway in such a young 
population sample and (b) test the two pathways simultaneously.a For the impulsivity 
pathway, we anticipate that T0 negative urgency will predict T2 binge eating, and this effect 
will be mediated by T1 expectancies that eating helps to manage negative affect. For the 
depression pathway, we anticipate that T0 negative affect will predict T2 binge eating, and 
this effect will be mediated by T1 depressive symptomatology. We anticipate that each effect 
will be present when controlling for the other.
aThe current study used the sample reported on in Pearson et al.4 With respect to the impulsivity pathway, we are presenting a 
pathway very similar to the one described in that prior study: T0 negative urgency’s predictive influence on T2 binge eating was 
mediated by T1 expectancies that eating helps manage negative affect. The analyses described in the current paper differ from those 
prior analyses in three important ways. First, the current study is the first to test whether the impulsivity pathway is present when 
controlling for the depression pathway, and whether the depression pathway is present when controlling for the impulsivity pathway. It 
is also the first to test the incremental value of each pathway in youth at the earliest stages of binge eating behavior. Second, in the 
current study we have defined binge eating as including loss of control, whereas in Pearson et al.4 we included binge eating without 
loss of control. Third, in this study we define binge eating dichotomously, so the key outcome variable reflects the presence or absence 
of loss of control binge eating.
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Method
Participants and Procedure
Participants—The participants were 1,906 students (50.2% boys, 49.8% girls) from 
Midwestern urban, suburban, and rural settings. They were assessed at three different time 
points, each 6 months apart: (a) the end of their fifth grade year in elementary school (T0), 
(b) the beginning of their sixth grade year in middle school (T1), and (c) the end of their 
sixth grade year in middle school (T2). At the initiation of the study, the mean age of the 
participants was 10.86 years. The ethnic breakdown of the sample was as follows: European 
American (60.9%), African American (18.7%), Hispanic (8.2%), Asian (2.9%), Middle 
Eastern (0.4%), and other (8.8%).
Data Collection—The university’s Institutional Review Board and participating school 
systems approved the following procedure, which was used for all three time points of the 
study. The questionnaires were administered in school cafeterias or classrooms during 
school hours in 23 public elementary schools for the first time point and in 19 public middle 
schools for the second and third time points. A passive consent procedure was used: each 
family was sent a letter through the U.S. Mail to introduce the study and was asked to return 
an enclosed, stamped letter or call a phone number if they did not want their child to 
participate. Of 1,988 fifth grade students in the participating schools, 95.8% (1,906) of the 
students participated in the study. Nonparticipation was due to parents declining 
participation for their child, students declining assent, or language disabilities that precluded 
completing the questionnaires.
Students were assured that their responses on the questionnaires would be kept confidential 
and that no one outside of the research team would see them. Students were required to sign 
assent forms before receiving the questionnaire. Except for those who moved out of district 
(these participants were contacted, asked to complete the forms through a secure website or 
by regular mail and were paid $30 for doing so), there was no compensation for 
participation. Total questionnaire administration took 60 min or less.
Data Analytic Method—As we describe below, we used a model building approach to 
test the incremental significance of each hypothesized risk pathway. To test the models, we 
used structural equation modeling (SEM) with maximum likelihood parameter estimates and 
an adjusted χ2 statistic that is robust to non-normality (the multiple linear regression (MLR) 
method). To test mediation, we used the indirect test provided by Mplus,20 which computes 
the product of the two regression coefficients. We measured model fit using four common 
indices: the Comparative Fit Index (CFI), the Tucker Lewis Index (TLI), the root mean 
square error of approximation (RMSEA), and the standardized root mean square residual 
(SRMR). Guidelines for these indices vary: CFI and TLI values of .90 or .95 are described 
as representing good fit.21 RMSEA values of .06 are considered to indicate a close fit, .08 a 
fair fit, and .10 a marginal fit,21 and SRMR values of approximately .09 tend to indicate 
good fit.21 Overall evaluation of model fit is made by considering the values of each of the 
four fit indices; models that fit well on most indices are generally considered well-fitting. 
We used p < .01 to determine statistical significance for the bivariate correlations. The SEM 
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model involved tests of the net effects of each variable, over and above the effects of other 
variables. We therefore included pathways significant at p < .05. We also tested whether the 
two risk pathways varied by sex.
Measures
Pubertal Development Scale—This Likert-type rating scale consists of five different 
questions for girls and boys. The Pubertal Development Scale22 correlates highly with 
physician ratings and other forms of self-report.23 This scale allows for dichotomous 
classification: following prior research, we rated scores of 2.5 or higher as reflective of 
pubertal onset.
Eating Expectancy Inventory—The Eating Expectancy Inventory24 is a five-factor 
measure that assesses expectancies for reinforcement from eating. For the current study, we 
used the scale of the expectancy that eating helps one manage negative mood states. As with 
past samples, the scale was internally consistent (α = .93 at T0 and was higher in subsequent 
time points).
Center for Epidemiologic Studies-Depression—This is a 20-item scale measuring 
depression with scores ranging from 0 to 60. The items are answered on a scale of four 
frequency ratings [“Less than 1 day” to “Most or all (5–7) days”]. Because our purpose was 
to measure the degree of depressive symptomatology, rather than diagnose depression, we 
used total Center for Epidemiologic Studies-Depression scores and treated them as interval 
scale. This scale has proven reliable (α = .85 in T0; higher in subsequent time points) and 
valid in numerous studies; it is frequently used with children, adolescents, and adults.25
Positive Affect, Negative Affect Scale—The Positive Affect, Negative Affect Scale26 
measures dimensions of positive and negative affectivity. The scales are internally consistent 
(alpha values range from .84 to .90), stable, and have impressive evidence for their validity. 
We used only the negative affect scale. Concerning reliability, α = .90 in T0 and was higher 
in subsequent time points.
UPPS-P Negative Urgency Scale—We used the child version of the Negative Urgency 
Scale,27 which has recently proved to be internally consistent, have good convergent validity 
across assessment method, good discriminant validity from other impulsivity-related 
measures, and predictive of criteria in theoretically consistent ways.28 In this sample, α = .
85 at T0 and was higher in subsequent time points.
Eating Disorder Examination-Questionnaire—For this study, we adapted the Eating 
Disorder Examination-Questionnaire (EDE-Q)29 for use with a younger population by using 
age-appropriate wording, defining concepts that may be difficult to understand, and 
shortening the length of time referred to in the questions to the past 2 weeks, per past 
recommendations.30 This child version is the most widely used and has generally good 
reliability and validity, particularly in clinical samples.30–32 We measured binge eating with 
loss of control: children had to endorse two items, one that assessed episodes of binge eating 
and one that assessed loss of control during these episodes. Endorsement of both items led to 
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a score of 1 on our measure of binge eating. Children who endorsed neither item were given 
a score of 0 on binge eating. As loss of control seems to be a central feature for youth, we 
excluded children who endorsed overeating (binge eating but no loss of control) in order to 
make sure we had a clear contrast between no binge eating and binge eating; however, our 
findings did not change when we included overeating. The number of excluded children 
were T0, n = 100; T1, n = 87; and T2, n = 84.
Results
Attrition and Treatment of Missing Data
The participation rates at each time point are depicted in Figure 1. Of the 1,906 participants, 
96.7% participated in T0, 94.8% participated in T1, and 92.9% participated in T2. A total of 
1,730 (90.8%) participated at all three time points. Individuals who participated at all three 
time points of the study did not differ from those who participated in only one or two time 
points on any variable. We therefore assumed that data were missing at random, and we used 
the expectation maximization (EM) procedure to impute values for the missing data points. 
This procedure has been shown to produce relatively unbiased population parameter 
estimates and to be superior to traditional methods.33 As a result, we were able to make full 
use of the sample of n = 1,906.
Possible Effects due to School Membership
To determine whether there was significant covariance among the study variables due to 
participants attending the same school, we calculated intraclass coefficients for each variable 
(using elementary school membership, n = 23, as the nesting variable). Intraclass 
coefficients ranged from .03 to .00; therefore, we concluded that school membership was 
essentially unrelated to study variables.
Descriptive Statistics
The sample of 1,906 comprises 949 girls and 957 boys. By the end of fifth grade (T0), 
24.8% of participants (27.7% of the girls and 21.8% of the boys) had experienced pubertal 
onset. The means and standard deviations for negative urgency, negative affect, depression, 
and the expectancy that eating helps to alleviate distress at each time point for both boys and 
girls are given in Table 1. In the current sample, as in prior research,2 there was a change in 
self-reported binge eating over time, with an overall decline: 10.0% of participants reported 
binge eating at T0, 6.4% did at T1, and 5.7% did at T2. The change from T0 to T1 was 
significant (χ2 = 134.65, p < .001), as was the change from T1 to T2 (χ2 = 313.86, p < .
001). Specifically, 116 children reported binge eating at T0 but not at T1, whereas 60 
children reported the opposite pattern of no binge eating at T0 but the presence of the 
behavior at T1. Similarly, 56 children reported binge eating at T1 but not at T2, and 48 
children reported no binge eating at T1 but the presence of the behavior at T2.
Correlations among Study Variables across all Three Time Points
The correlations among study variables are given in Table 2. As shown in Table 2, puberty 
was associated with all three time points of negative urgency and depression, T2 eating 
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expectancies, T2 negative affect, and T0 and T1 binge eating. All other key study variables 
were significantly intercorrelated, both within and across time points.
Model Tests
To test whether both pathways operated at the same time, one must show that a model that 
included both pathways improved fit with the data when compared with a model that 
included each pathway alone or neither pathway. Thus, we first tested a baseline model, 
which did not specify either pathway. The fit of the baseline model was good: χ2 (75) = 
416.90, CFI = .94, TLI = .90, RMSEA = .05 (90% confidence interval: .05 to .06), SRMR 
= .08. It was then used for comparison purposes. Second, we tested a model that specified 
the impulsivity pathway to see if the model fit for the data was improved from the baseline 
model by including this pathway. This model fit well: χ2 (73) = 380.03, CFI = .95, TLI = .
91, RMSEA = .05 (90% confidence interval: .04 to .06), SRMR = .07. It fit significantly 
better than the baseline model (the adjusted χ2 statistic for model comparison: Δχ2 (2) = 
30.74, p < .001). Thus, a model that included the impulsivity pathway is a better fitting 
model than one that does not specify this pathway; the impulsivity pathway for binge eating 
appeared to be present. Third, we did the same thing, separately, for the depression pathway. 
This model fit well: χ2 (74) = 400.54, CFI = .94, TLI = .91, RMSEA = .05 (90% confidence 
interval: .05 to .06), SRMR = .07. It fit significantly better than the baseline model (the 
adjusted χ2 statistic for model comparison: Δχ2 (1) = 32.72, p < .001). Thus, a model that 
included the depression pathway fits the data well; this pathway appeared to be present.
Lastly, because the model fit improved from the baseline model for each of the two 
pathways, we tested a model that included both the impulsivity and depression pathways. In 
other words, we tested whether specifying both the impulsivity and depression pathways 
better captured the experience of our participants than just one pathway alone or neither 
pathway. This model fit well: χ2 (72) = 371.25, CFI = .95, TLI = .91, RMSEA = .05 (90% 
confidence interval: .04 to .05), SRMR = .06. It fit significantly better than the other models: 
the baseline plus impulsivity model (Δχ2 (2) = 10.54, p < .001) and the baseline plus 
depression model (Δχ2 (1) = 39.15, p < .01). Perhaps most importantly, each predictive 
relationship for both the impulsivity and depression risk pathways remained significant, and 
statistical tests of mediation were consistent with both mediation processes operating at the 
same time: for the negative urgency to eating expectancy to binge eating pathway, z = 2.45, 
p < .01, b = .01; and for the negative affect to depression to binge eating pathway, z = 2.04, p 
< .05, b = .01. These findings indicate that recognizing both pathways of risk most 
accurately reflected the experience of our participants. This model is depicted in Figure 2.
We then tested whether this final model varied across the sex of the child. There was no drop 
in fit from the final model when a two-group model by sex was specified, even when the 
predictive pathways for both the impulsivity and depression models were held equal across 
the sexes. Thus, the final risk model was invariant across sex.
Discussion
Validated risk models can help researchers and clinicians to understand the etiology of 
disordered eating in youth and can also suggest effective avenues for intervention. The 
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current study tested whether two risk pathways, one impulsive and one depressive, led to 
binge eating in youth transitioning into middle school. We found that a risk model that 
included both pathways, as opposed to just one pathway or neither pathway, better captured 
the experience of the youth in our sample. Clinicians should address both impulsivity and 
depressive symptoms in adolescents with binge eating behavior.
The impulsivity pathway described a process in which elevated levels of negative urgency 
predicted elevated expectancies that eating helps to manage negative affect, which in turn 
predicted binge eating behavior. This process, known as the AP model of risk, has also been 
identified for other problem behaviors.5,6 In each case, elevations in negative urgency 
increase risk, together with disorder-specific expectancies (e.g., smoking provides the 
negative reinforcement of distress relief). Thus, there appears to be a general process in 
which a high-risk personality trait can bias learning to lead to the formation of high-risk 
expectancies, resulting in a problematic, pathological behavior. Some youth disposed to act 
in rash, impulsive ways when distressed have learned that eating alleviates negative mood 
and are thus at increased risk for binge eating.
The depression pathway is characterized by negative affect leading to depressive 
symptomatology, which in turn predicts binge eating behavior. Research on emotional eating 
has highlighted the role of negative affect in loss of control eating,2 and numerous 
researchers have identified depressive symptomatology as a risk factor for binge eating 
behavior in youth.15–17 The current study is the first to document a sequential risk process in 
which negative affect predicted subsequent depressive symptoms, which in turn predicted 
binge eating behavior. This is also the first study to examine such a process in youth as 
young as in fifth and sixth grades.
In this younger population sample, we found no sex differences in the risk model. Given the 
similar rates of binge eating across adult women and men, this finding may not be 
particularly surprising. Of course, it is also quite possible that sex differences will emerge 
over the course of development. In particular, puberty (a) appears to influence the 
heritability of disordered eating in girls but not boys34 and (b) appears to increase risk in 
depression among girls.35 Further investigation of the risk process by sex is clearly 
warranted.
These findings have important clinical implications. Different risk processes in youth are 
likely to require different preventive and treatment interventions. For example, youth who 
are high in negative urgency may respond well to a focus on reducing impulsive actions 
when distressed. Learning skills like those in dialectical behavior therapy36 may prove 
fruitful for these youth to reduce risk and/or treat binge eating behavior. Youth high in the 
expectancy that eating helps to alleviate negative affect may benefit from cognitive 
behavioral therapy to challenge that expectation (success for an intervention challenging 
expectancies for thinness has been shown; Ref. 37). For those youth who are better 
characterized by the negative affect and depression pathway, interventions designed to 
alleviate negative affect, such as behavior therapy, cognitive behavior therapy, and 
pharmacotherapy (for a review, see Ref. 38), may be indicated.
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The findings from this study suggest several future avenues of research. First, it seems likely 
that the risk process for disordered eating is quite complex. Thus, perhaps there are more 
complex transactional processes, such as between depression, negative urgency, and eating 
expectancies, that could further clarify who is at the greatest risk to binge eat. Second, 
because different children reported different directions of change in their binge eating 
behavior over time, person-centered analytic approaches may prove informative with more 
time points of data.
We have used the term “risk factor” to describe the variables in the two risk pathways that 
we studied, following the classic terminology as described by Jacobi et al.,39 because 
negative urgency, negative affect, and the other variables precede and have statistical and 
clinical associations with binge eating. We do consider it quite possible that the two risk 
pathways we have described exert a causal influence on binge eating. However, we neither 
tested nor showed the operation of causal processes. The results of this study are consistent 
with, but of course not proof of, the causal processes implied in our model. It is also very 
likely that these processes work in conjunction with other factors not tested in this study to 
increase risk.
The results of this study should be understood in the context of the study’s limitations. First, 
we did not test any specific process or mechanism of influence. Second, despite our low 
attrition rates and use of the EM method for addressing missing data, there is a chance that 
the results could have differed with even higher retention. Third, we relied on questionnaires 
to assess each attribute and behavior in our sample. The EDE-Q has good reliability and 
validity data for clinical samples30; however, there is minimal data on its validity in 
community based, preadolescent samples. Fourth, we did not assess the context of the eating 
disorder behavior; as a result, we know very little about the nature of these early binge 
eating experiences.
In summary, eating disorder behavior begins at a very young age and is of obvious clinical 
concern. The current study found that two separate risk processes operate simultaneously in 
youth: one that is impulsivity-based and one that is depression based. This finding suggests 
that clinicians should select different, appropriate interventions for youth based on which 
risk process better characterizes the youth.
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FIGURE 1. 
A flow chart representation of participant retention at each time point. Of the 1,906 
participants, 63 were not tested for the first time until time point 1 because of absences from 
school on each time point 0 testing occasion.
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FIGURE 2. 
A structural model of all study variables of significant pathways. Each number following the 
variable represents the time point in which the data were collected (i.e., Negative Urgency-1 
= Negative Urgency, T1); *p < .01, **p < .001, N = 1,906. Cross-sectional associations are 
omitted for clarity of presentation.
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TABLE 1
Descriptive statistics of negative urgency, negative affect, depression, and eating expectancies by gender
Sex Factor and Wave Mean Standard Deviation
Girls Negative Urgency-0 2.21 0.71
Negative Urgency-1 2.10 0.71
Negative Urgency-2 2.20 0.74
Boys Negative Urgency-0 2.20 0.70
Negative Urgency-1 2.12 0.65
Negative Urgency-2 2.10 0.66
Girls Negative Affect-0 2.19 0.78
Negative Affect-1 1.87 0.77
Negative Affect-2 1.83 0.76
Boys Negative Affect-0 2.01 0.72
Negative Affect-1 1.76 0.68
Negative Affect-2 1.66 0.63
Girls Depression-0 10.34 9.00
Depression-1 8.15 7.99
Depression-2 8.04 7.81
Boys Depression-0 9.44 8.17
Depression-1 6.90 6.74
Depression-2 6.55 7.00
Girls Eating Expectancy-0 2.21 1.31
Eating Expectancy-1 1.90 1.23
Eating Expectancy-2 1.90 1.26
Boys Eating Expectancy-0 2.32 1.43
Eating Expectancy-1 1.92 1.28
Eating Expectancy-2 1.80 1.18
Note: Each number following the variable represents the time point in which the data were collected (e.g., Negative Urgency-0 refers to negative 
urgency as reported at baseline). N = 1,906.
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